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. Berezin Berezin , (
Berezin ) (Toeplitz ) ,
(Berezin quantization) [8]. - ,
Berezin Hankel $\mathbb{C}^{N}$
(cf. e.g., $\lfloor 1\mathrm{r}2],$ $[31],$ $[32_{\rfloor}^{1}$ ). $\mathbb{C}$ (resp. )
, Lie $SU(1,1)$ (resp. $SL(2,$ $\mathbb{R})$ ) – ,
Berezin . Berezin
.
, , [3], [34], [49], [53], [56], $[65_{\rfloor}^{1}, [67],$ $[77],$ $[85]$ ,
van Dijk – [17] $-[21]$ .
, Siegel Berezin (\S 4).
$\S 1\sim\S 3$ [60] update , (99 )
[62] .
Berezin . $\mathbb{C}^{N}$ $D$ , $\mu$ $D$ Borel
. $\mu$ $L^{2}$ $L^{2}(D, d\mu)$ $-$ . $\text{ }$
$P$ . $\varphi\in L^{\infty}(D)$ , $\varphi$ Toeplitz
$T(\varphi)$ :
$T(\varphi)h:=P(\varphi h)$ $(h\in S\mathrm{j})$ .
, $\kappa(z, w)$ :
$h(u))=(h|\kappa(\cdot, w))\ovalbox{\tt\small REJECT}$ $(\forall h\in \text{ }, \forall w\in D)$ .
$\kappa(z, Z)=0$ $z\in D$ $\mu$ . $w\in D$
, $E_{w}$ 1 $arrow \mathbb{C}\kappa(\cdot, w)$ . ,
$\text{ }$ $A$ , $A$ Berezin $\sigma(A)$ $D$
:
$\sigma(\mathrm{A})(w):=\mathrm{t}\mathrm{r}(AE_{w})$ $(w\in D)$ .
$T$ : $\varphi-,$ $T(\varphi),$ $\sigma$ : $A\mapsto\sigma(A)$
[8], [77] : $d\mu_{0}(Z):=\kappa(z, z)d\mu(\mathcal{Z})$
1. $T$ $L^{\infty}(D)\cap L1(D, d\mu 0)$ (note: $L^{\infty}\cap L^{1}\subset L^{2}$ ), $L^{2}(D, d\mu 0)$
Hilbert-Schmidt Hilbert B2 $(\text{ })$
, $||T||\leqq 1$ .
$1\mathrm{E}-\mathrm{m}\mathrm{a}\mathrm{i}1:\mathrm{n}\mathrm{o}\mathrm{m}\mathrm{u}\mathrm{r}\mathrm{a}@\mathrm{k}\mathrm{u}\mathrm{s}\mathrm{m}.\mathrm{k}\mathrm{y}\mathrm{o}\mathrm{t}\mathrm{O}^{-\mathrm{u}}$.ac.ip $(\mathrm{h}\mathrm{t}\mathrm{t}\mathrm{p}://\mathrm{W}\mathrm{W}\mathrm{W}.\mathrm{k}\mathrm{u}\mathrm{s}\mathrm{m}.\mathrm{k}\mathrm{y}\mathrm{o}\mathrm{t}\mathrm{o}-_{\mathrm{u}}.\mathrm{a}\mathrm{c}.\mathrm{i}\mathrm{p}/\sim \mathrm{r}\mathrm{n}\mathrm{o}\mathrm{m}\mathrm{u}\mathrm{a}/$
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2. Berezin $\sigma$ B2 $(\text{ })$ , B2 $(\text{ })$ $L^{2}(D, d\mu 0)$
, 1 $T$ .
$T$ $\sigma^{*}$ . $L^{2}(D, d\mu 0)$
$B:=\sigma\sigma^{*}$ Berezin . ,
Berezin $B$ $L^{2}(D, d\mu 0)$ :
$Bf(z)= \int_{D}f(w)\frac{|\kappa(Z,w)|^{2}}{\kappa(z,z)\hslash(w,w)}d\mu 0(w)$ $(f\in L^{2}(D, d\mu_{0}))$ .
\S 1 Berezin – ,
Berezin . [61] , [62]
, , ( 12)
. [61] .
\S 2 Heisenberg \S 1 . [8]
, .
\S 3 Lie Berezin .
[36], [37] [61], [62] . (1999 ) , [1]
, SO $(n, \mathbb{R})$ Gegenbauer ,
[62] .
\S 4 . Siegel , Berezin
, Berezin Fourier Riemann
Helgason Fourier . [44] ,
[3] (
). , Berezin [11] ,
Unterberger-Upmeier [77] Jordan
.
\S 4 Siegel Berezin .
, Laplace-Beltrami
[64]
. Berezin Berezin $\mathrm{L}\mathrm{a}\mathrm{p}\mathrm{l}\mathrm{a}\mathrm{c}\mathrm{e}$
([66] ). ,
[33] , $\mathbb{C}$ – ,
Siegel Berezin Lapalce-Beltrami –
. Siegel ,
Lie ”Spherical Fourier Analysis Without $K$”
, . Hermite Harish-Chandra
Fourier – Gelfand – , Helgason Fourier
– . Damek-Ricci [16], [2],
[6], [7] – ,




[61] Berezin – ,
.
Hausdorff $X$ . , $X$ 2
. $X$ Radon $\mu$ . , $\mu$ Borel ,
$X$ $\mu$ . $L^{2}(X, d\mu)$ ,
$-$ .
$\kappa$ . , $\kappa$ $X\cross X$ ,
$\kappa(\cdot, x)\in$ $h(x)=(h|\kappa(\cdot, x))$ $x\in X$ $h\in$ .
Hilbert , Hilbert
\dagger . $\text{ }$ \dagger Hilbert $\otimes \text{ }\dagger$ .
, $\text{ }\otimes \text{ }\dagger$ Hilbert-Schmidt Hilbert B2 $(\text{ })$ $-$
.
$\kappa(x, x)$ $N$ :
(1.1) $N:=\{x\in X ; \kappa(x, x)=0\}$ .
$X_{0}$ : $X_{0:=}X\backslash N$ . $X_{0}$ 2
. $M$ :
(12) $M( \sum\xi j\otimes\eta j)(X):=\frac{1}{\kappa(x,x)}\sum\xi_{j}(x)\overline{\eta_{j(}x)}$ $(\xi_{j}\in \text{ },$ $\eta_{j}\in \text{ ^{}\dagger},$ $x\in X_{0)}$ .
Berezin $d\mu_{0}$ :
(13) $d\mu_{0}:=\kappa(x, x)d\mu$ .
([61, Proposition 1]).
1.1. (1) (1.2) , $A= \sum_{j}\xi_{j}\otimes\eta_{j}\in \text{ }\otimes \text{ }\uparrow\equiv \mathrm{B}_{2}(\text{ })$
. $M(A)=\sigma(A)|_{X_{\text{ }} }$ . $\sigma(A)$ $A$
Berezin .
(2) $M$ $||M||\leqq 1$ $\otimes \text{ }\daggerarrow L^{2}(X_{0}, d\mu_{0})$ .
$M$ $M^{*}$ : $L^{2}(x_{0,\mu 0}d)arrow \text{ }\otimes \text{ }\dagger$ . [61, Lemma 2] ,
$f\in L^{2}(x_{0,\mu 0}d)\cap L^{\infty}(X_{0})$ , $M^{*}(f)$ $f$ Toeplitz
: $M^{*}(f)h=P(fh)(h\in \text{ })$ . $P$ $L^{2}(X, d\mu)arrow$ ,
$f$ $N$ $0$ $X$ .
$M^{*}(f)$
(1.4) $Tf(_{X}, y):= \int_{X}f(\mathcal{Z})\kappa(x, z)\overline{\kappa(y,Z)}d\mu(z)$ $(x, y\in X)$
. Schwarz , $f\in L^{\infty}(X)$ (1.4)
. - $f\in L^{1}(X, d\mu 0)$ , Schwarz






$Tf(x, y)$ Hilbert-Schmidt . $L^{1}(X, d\mu 0)\cap L^{\infty}(X)\subset L^{2}(X, d\mu 0)$
. [62, Proposition 12] .
12. $f\in L^{1}(X0, d\mu_{0})\cap L^{\infty}(X)$ , :
$M^{*}(f)h(X)= \int_{X}Tf(x, y)h(y)d\mu(y)$ $(h\in \text{ })$ .
$\{\eta_{j}\}$ $M^{*}(f)= \sum(\cdot|\eta_{j})\xi_{j}$ , $\xi_{j}=M^{*}(f)\eta j$
$M(M^{*}(f))(x)= \frac{1}{\kappa(x,x)}\sum_{j=1}\infty[\int_{X}Tf(x, y)\eta j(y)d\mu(y)]\overline{\eta j(X)}$
$= \frac{Tf(_{X},\prime x)}{\kappa(x,x)}=\int_{X}\frac{|\kappa(_{X},z)|^{2}}{\kappa(_{X,X})\kappa(\mathcal{Z},z)}f(\mathcal{Z})d\mu_{0}(Z)$.
$MM^{*}$ Berezin $B$ $L^{2}(x_{0,\mu 0}d)$
.
$G$ $X$ , $G$
. . ,
$J:G\cross Xarrow \mathbb{C}\backslash \{0\}$ :
(1.5) $\{$
$J(e, x)=1$ $(\forall x\in X)$ ,
$J(g_{1}g_{2}, x)=J(g_{1}, g_{2^{X)](\mathit{9}2}}, x)$ $(g_{1}, g2\in G, x\in X)$ .
$e$ $G$ . $L^{2}(X, d\mu)$ $G$ $\pi$
:
(1.6) $\pi(g)f(x)=J(g^{-1}, x)^{-1}f(g^{-1}x)$ $(g\in G, x\in X)$ .
$\pi$ . $\pi$
$L^{2}(X, d\mu)$
(1.7) $d\mu(\mathit{9}^{X})=|J(g, x)|^{-2}d\mu(x)$ $(g\in G, x\in X)$
, $\pi$ , $\kappa$ $J$
:
(1.8) $\kappa(gx, gy)=J(g, x)\kappa(x, y)\overline{J(g,y)}$ $(g\in G, x, y\in X)$ .
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(1.1) $N$ $X_{0}$ $G$ .
(1.7) (1.8) , Berezin $d\mu_{0}$ $G$ . $G$
$-$
$\rho$ $L^{2}(X_{0}, d\mu 0)$ :
$\rho(g)f(_{X})=f(g^{-1}x)$ .
[61, Theorem 4].
13 (1) Range $(M)$ $\rho$ , $\pi\otimes\pi\dagger|_{\mathrm{K}\mathrm{e}\mathrm{r}(M)}\perp$ $G$
.
(2) Berezin $B$ $G$ , , $B\rho(g)=\rho(g)B$




Berezin \S 1 -- . Berezin
[8, \S 4] ,
.
$\lambda$ , $\mathbb{C}^{n}$ Gauss $d\mu(z)$ $:=$
$(\lambda/\pi)^{n}e-\lambda||z||^{2}dm(_{\sim}\gamma)$ . $\mathbb{C}^{n}$ $dm$ . $\mathbb{C}^{n}$
, Gauss $d\mu$ 2 Hilbert (Fock )
. $S$ $L^{2}(\mathbb{C}^{n}, d\mu)$ , $\kappa(Z, w):=e^{\lambda}z\cdot\overline{w}$ . $z\cdot\overline{w}$
$\mathbb{C}^{n}$ Hermite . (1.1) $N$ .
$2n+1$ Heisenberg $G$ $G=\mathbb{C}^{n}\cross \mathbb{R}$ :
$(z, t)(z”, t)=(z+z’, t+t’-{\rm Im} Z\cdot\overline{Z}’)$ $(z, z’\in \mathbb{C}^{n}, t, t’\in \mathbb{R})$ .
$G$ $\mathbb{C}^{n}$ $(z, t)\cdot w=z+w$ .
$J((_{\sim}^{\gamma t},),$ $w):=e^{i\lambda t}ee\lambda w\cdot\overline{z}\lambda||z||^{2}/2$ $((z, t)\in G,$ $w\in \mathbb{C}^{n})$
$G\mathrm{x}\mathbb{C}^{n}$ $J$ , $J$ (1.5) (1.7)
. (1.6) $G$ $\pi$ $L^{2}(\mathbb{C}^{n}, d\mu)$ .
Fock $\pi$ ( $G$ ).
, – . – ,
Hilbert $\otimes s\uparrow$ , $\mathbb{C}^{n}\cross \mathbb{C}^{n}$ $F$ , $F(\cdot, w)\in \text{ }(\forall w\in \mathbb{C}^{n})$
$F(z, \cdot)\in\overline{\text{ }}(\forall z\in \mathbb{C}^{n})$ – . , (1.2)
$M$
$MF(z)=e-\lambda||z||^{2}F(_{Z}, z)$
. $-$ , $M$ .
, Hermite , $M$ $L^{2}(\mathbb{C}^{n}, d\mu)$
. Berezin $d\mu_{0}$ $()_{\backslash }/\pi)^{n}dm$ .
110
$\mathbb{C}^{n}$ Laplacian $\Delta$ , $-\Delta$ $L^{2}(\mathbb{C}^{n}, d\mu 0)$
$T$ . , Berezin $B$
$B= \exp(-\frac{1}{4\lambda}T)$
[8, \S 4], [77, 1.27]. , $\{\exp-t\tau\}_{t>}0$ $T$
– .
Fock $S$ $G$ $\pi_{S}(g):=\pi(\backslash g)|_{\mathfrak{F}}$ , $\lambda>0$





3.1. . $X$ Lie $K$
. $X$ $K$ , Gauss
$d\mu(x):=\pi^{-}en/2-||x||^{2}dm(X)$ $(n:=\dim X)$
. $dm$ $X$ . $L^{2}(X, d\mu)$
(3.1) $\pi(k)f(x):=f(k^{-1_{X)}}$
$K$ $\pi$ . $X$
$7^{\mathit{2}}(X)$ $L^{2}(X, d\mu)$ $\pi(K)$ . $\text{ }\neq\{0\}$ $P(X)$
$\pi(K)$ – . , $L^{2}(X, d\mu)$
, $\kappa$ . , $p_{1},$
$\ldots,$
$p_{d}(d:=\dim \text{ })$
, $\kappa(x, y)=\sum p_{j}(x)\overline{p_{j}(?J)}$ . $p_{j}$ , (1.1)
$N$
$\mu$ . Berezin $B$
$L^{2}(X, d\mu 0)$ .
$d\mu_{0}(X):=\pi^{-}\kappa n/2(x, x)e-||x||^{2}dm(x)$ .
( 1 $J\equiv 1$ , (1.8) $\kappa$ $K$ :
$\kappa(kX, ky)=\kappa(x, y)$ $(k\in K, x, y\in X)$ .
$K$ $L^{2}(.X, d\mu 0)^{K}$ $B$ . $B$
([61, Theorem 5]) :
3.1. Berezin $B$ 1
$L^{2}(X, d\mu 0)^{K}$ . $||B||=1$ .
111
$B$ , $\pi_{\mathfrak{H}}\otimes(\pi_{\mathfrak{H}})\dagger$





32. $\mathbb{C}^{n}$ $U(n)$ . . [36]
( , ).
$\mathbb{C}^{n}$ $k$ (holomorphic) $P_{k}(\mathbb{C}^{n})$ . $\mathbb{C}^{n}$
Gauss $d\mu(z):=\pi^{-n}e-||z||^{2}dm(Z)$ , $P_{k}(\mathbb{C}^{n})$ $L^{2}(\mathbb{C}^{n}, d\mu)$
$\kappa_{k}$ . $\mathbb{C}^{n}$ Hermite $z\cdot\overline{w}$
$\kappa_{k}(z, w)=\frac{(z\cdot\overline{w})^{k}}{k!}$ .
$\prime \mathrm{p}_{k}(\mathbb{C}^{n})$ Berezin $B_{k}$ . $B_{k}$
, (spherical harmonics) . $\mathbb{C}^{n}$
$z-\succ h(Z, \overline{Z})$ , $z$ $p$ ’ $q$ $P_{pq}$ .
, $7\mathit{2}_{pq}$ ( Laplacian ) $\mathcal{H}_{pq}$
. $S$ $\mathbb{C}^{n}$
$\mathcal{Y}_{pq}:=\{h|_{S} ; h\in \mathcal{H}_{pq}\}$
. , $S$ $d\sigma$ ( $\sigma(S)=2\pi^{n}/\Gamma(n)$
) $L^{2}$ :
$L^{2}(s, d \sigma)=\bigoplus_{p,q0}\infty=\mathcal{Y}pq$ .
\S 2 Heisenberg , $P_{k}(\mathbb{C}^{n})^{\uparrow}$ $\overline{P_{k}(\mathbb{C}^{n})}$ – ,
$M$ :
(3.2) $Mp(z)= \frac{p(z,z)}{\kappa_{k}(z,z)}=k!p(\omega z’\omega z)$ $(p\in \mathrm{p}_{k}(\mathbb{C}n)\otimes\overline{Pk(\mathbb{C}^{n})})$ .
$\omega_{z}:=z/||z||(z\neq 0)$ . $P_{k}(\mathbb{C}^{n})$ Berezin $d\mu_{k}$
$d \mu_{k}(_{Z})=\kappa k(Z, z)d\mu(Z)=\frac{||z||^{2k}}{\pi^{n}k!}e-||z||^{2}dm(z)$ .
Berezin $B_{k}$ $L^{2}(\mathbb{C}^{n}, d\mu_{k})$ . 13 (3.2)




32([36]). $\cdot E_{j}^{k}$ $L^{2}(\mathbb{C}^{n}, d\mu k)arrow Z_{j}^{k}$ . Berezin
$B_{k}$ :
$B_{k}= \sum_{=j0}^{k}\cdot E_{j}^{k}$ .
33. $\mathbb{R}^{n}$ SO$(n, \mathbb{R})$ . 32 ,
, , $M$
.
$\mathbb{R}^{n}$ Gauss $d\mu_{\mathit{1}}$ :
$d\mu(x):=\pi-n/2e-||x||2dX$ .
3.1 , $L^{2}(\mathbb{R}^{n}, d\mu)$ $P(\mathbb{R}^{n})$ (3.1) $K:=SO(n, \mathbb{R})$
. $m=0,1,2,$ $\ldots$ , $\mathcal{H}_{m}(\mathbb{R}^{n})$ $\mathbb{R}^{n}$ $m$
$P(\mathbb{R}^{n})$ . $\mathcal{H}_{m}(\mathbb{R}^{n})$ $L^{2}(\mathbb{R}^{n}, d\mu)$
. , $\pi$ $\mathcal{H}_{m}(\mathbb{R}^{n})$ $\pi_{m}$ $K$
. $\mathcal{H}_{m}(\mathbb{R}^{n})$ $\kappa_{m}$ Gegenbauer .
$C_{m}^{\lambda}(t)$ $m$ Gegenbauer (cf. [52, 532]) :
$C_{m}^{\lambda}(t)= \sum_{=j0}^{[m/2]}a_{mj}^{\lambda}t^{m}-2j$ , $a_{mj}^{\lambda}:= \frac{(-1)^{j}2^{m-2}j}{\Gamma(\lambda)}\frac{\Gamma(\lambda+m-j)}{j!(m-2j)!}$ .
$[m/2]$ $m/2$ . , [62, Lemma 33]
$\kappa_{m}(x, y)=\frac{\Gamma(-1+n/2)}{\Gamma(m-1+n/2)}||x||^{m}||y||^{m}c_{m}^{(n-2)}/2(\omega x. \omega)y$.
$U(n)$ , $\omega_{x}:=x/||x||(x\neq 0)$ .
$\mathcal{H}_{m}(\mathbb{R}^{n})$ Berezin $d\mu_{m}=\kappa_{m}(x, X)d\mu$ . $\overline{\mathcal{H}_{m}(\mathbb{R}^{n})}=$
$\mathcal{H}_{m}(\mathbb{R}^{n})$ , (1.2) $M$ $\mathcal{H}_{m}(\mathbb{R}^{n})\otimes \mathcal{H}_{m}(\mathbb{R}^{n})arrow$
$L^{2}(\mathbb{R}^{n}, d\mu_{m})$ , :






. $\mathcal{Y}_{m}$ $m$ . $S$ $d\sigma$ (
$\sigma(S)=2\pi^{n/}2/\Gamma(n/2)$ ) $L^{2}$ $K$
:
$L^{2}(S,‘ d \sigma)=m0\bigoplus_{=}^{\infty}\mathcal{Y}m$ .
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$U(n)$ $I_{m}$ $L^{2}(S, d\sigma)$ $L^{2}(\mathbb{R}^{n}, d\mu_{m})$ :
$I_{m}f(x):=\beta_{m}^{1}/2f(\omega_{x})$ , $\beta_{m}:=2\pi n/2\frac{\Gamma(m-1+n/2)}{\Gamma(m+n/2)\Gamma(-1+n/2)}$
$Z_{l}^{m}:=I_{m}(\mathcal{Y}l)$ , $\mathcal{H}_{m}(\mathbb{R}^{n})$ Berezin $B_{m}$ $L^{2}(\mathbb{R}^{n}, d^{\mu}m)$
.






Gegenbauer (cf. [1, Theorem 682]) ( [42]
[80, 9.4.11] ). :
$\alpha(m, j):=(2j-1+\frac{n}{2})\frac{\Gamma(m-j-1+\frac{n}{2})\Gamma(j-1+\frac{n}{2})^{2}}{\Gamma(m+j+\frac{n}{2})\Gamma(-1+\frac{n}{2})^{2}}$
,
$c_{m}^{()/2}n-2(t)2= \sum_{j=0}\alpha(m, j)c_{2}^{(}n-2)/2(tj)$ .
$\mathcal{H}_{m}(\mathbb{R}^{n})$ $K$ $\pi_{m}$ signature $(m, \ldots, 0)$ (cf. e.g., [38, 3.13])
, \S 1 -- , $\overline{\mathcal{H}_{m}(\mathbb{R}^{n})}=\mathcal{H}_{m}(\mathbb{R}^{n})$ , $K$
$(m, 0, \ldots, \mathrm{O})\otimes(m, 0, \ldots, 0)$ .
, [47, p. 510, Example (2)] ,
$(m, 0, \ldots, 0)\otimes(m, \mathrm{o}, \ldots, 0)=\oplus^{m}\oplus(2m-j-i, j-i, \mathrm{o}, \ldots, \mathrm{o}j=0i=0j)$
. , signature $(2m-j-i, j-i, 0, \ldots, 0)$
$\mathcal{L}(2m-j-i, j-i)$ , $\mathcal{H}_{m}(\mathbb{R}^{n})\otimes \mathcal{H}_{m}(\mathbb{R}^{n})$ $K$
$\mathcal{H}_{m}(\mathbb{R}^{n})\otimes \mathcal{H}_{m}(\mathbb{R}^{n})=\bigoplus_{=j0i}\bigoplus_{=0}^{j}\mathcal{L}(2m-j-i, j-i)m$ .
Berezin $B_{m}$ $L^{2}(\mathbb{R}^{n},$ $d\mu_{mj}\backslash$ $K$ $\rho_{m}$
$\rho_{m}(k)f(X)=f(k-1_{X)}$
114
? $\mathrm{e}_{n}:={}^{t}(0, \ldots, \mathrm{o}, 1)\in \mathbb{R}^{n}$ $K$ $L$ . Range $(M)$
$\rho_{m}$ $K$ $L$ class 1 (cf. [62, Lemma 36]) , ,
$\mathrm{K}\mathrm{e}\mathrm{r}(M)=\bigoplus_{j=1}^{m}\bigoplus_{0i=}^{j-1}\mathcal{L}(2m-j-i, j-i)$
, $M$ $L(2j, \mathrm{o})$ $\mathcal{Z}_{2j}^{m}$ .
34. Mat $(2, \mathbb{C})$ $U(2)\mathrm{x}U(2)$ . , Berezin
– . [37], [62] .
$U(2)\cross U(2)$ $\pi$ $\pi\otimes\pi^{\uparrow}$
, $GL(2, \mathbb{C})$ (holomorphic real
analytic) (cf. [15], [48], [37]) .
, Jacobi Hahn , $pqF$
– Meijer $G$ . Hahn , $SU(2)$
Clebsch-Gordan Hahn [48], ,
$U(2)\cross U(2)$ . Meijer $G$ ,
$\Gamma$ – evaluation . ,
$l \in\frac{1}{2}\mathbb{Z}_{+}$ partition $(2l, 0)$ $GL(2, \mathbb{R})$ $2l$
$\xi^{l}$ , :





. Siegel , Helgason
Fourier . , Berezin ( )
[11] , Jordan . 3 [77] – (
, ) . [3], [44]
. Berezin , Berezin Fourier
, . Jordan




Siegel . $V$ $\Omega$ .
$\Omega$ (regular), . $\Omega^{*}$ ,
$\Omega^{*}:=$ { $\lambda\in V^{*};$ $\langle x,$ $\lambda\rangle>0$ for $\forall x\in\overline{\Omega}\backslash \{0\}$ },
115
. $\Omega$ $G(\Omega)$ . , $\Omega$
, $G(\Omega)$ $\Omega$ . $W$ $V$ ,
$U$ . $V$ $W$ conjugation $w-+w^{*}$
, Hermitian $\Omega$-positive (sesqui-linear) $\Phi$ : $U\mathrm{x}Uarrow W$
:
$\Phi(u’,u)=\Phi(u, u^{J})^{*}$ $(u, u’\in U)$ ,
$\Phi(u, u)\in\overline{\Omega}\backslash \{0\}$ for $\forall u\in U\backslash \{0\}$ .
Siegel $U\cross W$ $D$ 2 :
(4.1) $D:=\{(u, w)\in U\cross W ; w+w^{*}-\Phi(u, u)\in\Omega\}$ .
Siegel $D$ (holomorphic) Lie
. Lie Hol $(D)$ . $D$ Hol $(D)$ $D$
.
Siegel . , $\Omega$ [45,
Theorem 63].
4.1. Siegel . Siegel [75, Chapter V] Jordan 3
(JTS) , Hermitian JTS .
4.1.1. Jordan . [75], [50], [78] , Jordan [35]
. $Z$ trilinear $\{\cdot, \cdot, \cdot\}$ : $Z\cross Z\cross Zarrow Z$ ,
3 , $Z$ Hermitian JTS :
$\{$
$\{x, y, z\}$ $x,$ $z$ $y$ ,
$\{x, y, z\}=\{\mathcal{Z}, y, x\}$ ,
$\{a, b, \{x, y, z\}\}=\{\{a, b, x\}, y, z\}-\{x, \{b, a, y\}, Z\}+\{x, y, \{a, b, z\}\}$ .
Hermitian JTS $Z$ , $x\square y,$ $Q(y)(x, y\in Z)$
$(x\square y)z:=\{x, y, z\}$ , $Q(y)_{Z:}=\{y, z, y\}$ $(Z\in Z)$
. $x\square y$ , $Q(y)$ $Z$ . trace
$\mathrm{t}\mathrm{r}(x$ $\ovalbox{\tt\small REJECT}$ $Z$ Hermite . $Z$ $r$ ,
JTS $\{e_{1}, \ldots, e_{r}\}$ $-$ . , $Z$ 3
$-$ . , $\{e_{i}, e_{i}, e_{i}\}=e_{i}(\forall i)$ $e_{i}\square e_{j}=0(i\neq j)$
. , $e:=e_{1}+\cdots+e_{r}$ 3 , $Z$ $e\square e$
1/2 1 . $U,$ $W$ 1/2, 1 , $Z=U\oplus W$
. $z_{1}\circ z_{2}:=\{z_{1}, e, z_{2}\}$ $Z$ Jordan , $W$ Jordan
. $Q(e)$ $W$ Jordan
, $V:=W^{Q}(e)$ Jordan $W$ . $V$
[35] Jordan . $V$ $r$ ,
$\{e_{1}, \ldots, e_{r}\}$ $V$ Jordan .
2 , – .
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$V$ $\Omega$ . $\Omega$ , $V$ trace $\langle x|y\rangle:=\mathrm{t}\mathrm{r}$ ( $x$ $y$ )
$V$ $V^{*}$ – , $\Omega^{*}=\Omega$ . $\Phi$ : $U\cross Uarrow W$
(4.2) $\Phi(u, u’):=2\{u, u’, e\}$
, $\Phi$ Hermitian $\Omega$-positive . $V,$ $W,$ $U,$ $\Omega,$ $\Phi$
Siegel $D$ (4.1) . Siegel $D$ ,
Siegel JTS . $D$ $\mathrm{e}:=(0, e)$
[50, 10.12] : Jordan $W$
.
JTS $\{e_{1}, \ldots, e_{r}\}$ , $U,$ $V$ $U= \sum^{\bigoplus_{1\leqq}}j\leqq rUj’ V=\sum_{1\leqq}^{\oplus}i\leqq j\leqq rVij$
(Peirce ).
(4.3) $U_{j}:= \{u\in U;(e_{k}\square e_{k})u=\frac{1}{2}\delta_{jk}u (1 \leqq k\leqq r\}$ ,
(4.4) $V_{ij}:= \{v\in V ; (ek\square ek)v=\frac{1}{2}(\delta ik+\delta_{jk})v (1 \leqq k\leqq r)\}$ .
, $b:=\dim_{\mathbb{C}}U_{j}$ $j$ , $d:=\dim_{\mathbb{R}}$ V47 $i,$ $j$ .
4.12. Jordan $\{e_{1}, , . . , e_{r}\}$ , $V$ principal minors
$\triangle_{j}(j=1,2, , . , , r)$ (cf. [35, $\mathrm{P}\cdot 114]$ ). $\triangle_{r}$ Jordan $V$
determinant $\triangle$ . $\mathrm{s}=(s_{1}, \ldots, s_{r})\in \mathbb{C}^{r}$
(4.5) $\triangle_{\mathrm{s}}(x):=\triangle_{1}(X)^{S}1-s2\triangle_{2}(x)s2-S_{3\ldots\triangle_{r}}(x)^{Sr}$ $(x\in V)$
. $V$ trace $\langle\cdot|\cdot\rangle$ , $V$ $dx$
. $\Omega$ $G(\Omega)$ $\triangle(\chi)^{-}n/r_{dX}(n:=\dim V)\mathbb{R}$ ,
$\Omega$
$\Gamma_{\Omega}$ : ${\rm Re} s_{j}>d(j-1)/2(j=1, \ldots, r)$
$\Gamma_{\Omega}(\mathrm{s}):=\int_{\Omega}e^{-\mathrm{t}\mathrm{r}()}\triangle_{\mathrm{s}}x(X)\triangle(X)^{-}n/r_{dX}$ .
$\Gamma_{\Omega}$ (cf. [35, Theorem VII.I.I]).
$\Delta_{\mathrm{s}}$ $\Omega+iV$ .
, $\lambda$ $(\lambda, \ldots, \lambda)\in \mathbb{C}^{r}$ – $\Gamma_{\Omega}(\lambda)$ .
4.13. Berezin Siegel $D$ Bergman $H_{\lambda}^{2}(D)$ [77,
$\mathrm{P}$ . 583] . $V$ trace $\langle\cdot|\cdot\rangle$ $W=V_{\mathbb{C}}$
$\langle\cdot|\cdot\rangle$ . $W$ $(w_{1}|w_{2}):=\langle w_{1}|w_{2}^{*}\rangle$ Hermite
. – $U$ (4.2) $\Phi$ $(u_{1}|u_{2}):=\langle\Phi(u_{1}, u_{2})|e\rangle$ Hermite
. $U$ $\mathfrak{s}\pi^{\gamma}$ $dm(u)$ ,
$dm(w)$ .
$p:= \frac{2n}{r}+b$, $N:=\dim_{\mathbb{C}}Z$
. $G=\mathrm{H}\mathrm{o}1(D)^{\mathrm{o}}$ ( ) . Lie $G$ trivial
Lie , $D$ $G$ $d\mu$ :
(4.6) $d\mu(u, w)=\triangle(w+w^{*}-\Phi(u, u))^{-}pdm(u)dm(w)$ .
117
$\lambda>p-1$ $\lambda$
(4.7) $d\mu_{\lambda}(u, w):=c_{\lambda}\cdot\triangle(w+w^{*}-\Phi(u, u))^{\lambda-\mathrm{P}}dm(u)dm(w)$,
(4.8) $c_{\lambda}:= \frac{1}{\pi^{N}}\frac{\Gamma_{\Omega}(\lambda)}{\Gamma_{\Omega}(\lambda-N/r)}$,
. $d\mu_{\lambda}$ 2 $D$ Hilbert
$H_{\lambda}^{2}(D)$ . $H_{\lambda}^{2}(D)$ $\kappa_{\lambda}(Z1, Z2)$
(4.9) $\kappa_{\lambda}(Z_{1}, Z_{2})=\triangle(w1+w^{*}-2\Phi(u1, u2))-\lambda$ $(z_{j}=(uj, wj)\in D,$ $j=1,2)$
.
$H_{\lambda}^{2}(D)$ Berezin $B_{\lambda}$ $A_{\lambda}(z_{1,2}z)$ :
(4.10) $A_{\lambda}(z_{1}, z_{2}):= \frac{|\kappa_{\lambda}(z_{12}Z)|^{2}}{\kappa_{\lambda}(z_{1},Z_{1})\kappa\lambda(Z_{2,2}Z)}$
,
$(z_{1}, z_{2}\in D)$ .
$B_{\lambda}$ $G$ ( 13) , $A_{\lambda}$ $G$ :
(4.11) $A_{\lambda}(g\cdot z_{1}, g\cdot z_{2})=A_{\lambda}(z_{1,2}Z)$ $(g\in G)$ .
$K$ $\mathrm{e}=(0, e)\in D$ $G$ . $K$ $G$ ,
$D$ Hermite $G/K$ .
$a_{\lambda}(g):=A_{\lambda}(g\cdot \mathrm{e}, \mathrm{e}_{\mathit{1}}^{\backslash } (g\in G)$ .
, $\lambda>p-1$ , $a_{\lambda}\in L^{1}(K\backslash G/K)$ .
4.14. $L^{2}(G/K)$ . [50], [75] , $\mathrm{g}$ $D$
$p(z)\partial/\partial z$ . , $\partial/\partial z$ , $\mathrm{g}$
$Zarrow Z$ ,
$[p, q](z):=p’(z)(q(z))-q’(_{Z)}(p(z))$
. 4.1.1 JTS $\{e_{1}, \ldots, e_{r}\}$ , $a:= \sum^{\bigoplus_{1\leqq}}j\leqq r\mathbb{R}(e_{j^{\coprod e}j})$
. $\alpha$ $\mathrm{g}$ , $\mathrm{a}\mathrm{d}(a)$ $\mathrm{g}$ .
Peirce (4.3), (4.4)
$\mathrm{g}_{ij}^{0}:=$ { $x$ $e_{i}$ ; $x\in V_{ij}$ } $(1 \leqq i<j\leqq r)$ ,
$\mathrm{g}_{j}^{1/2}:=$ {$u+2e$ $u$ ; $u\in U_{j}$ } $(j=1, \ldots, r)$ ,
$\mathfrak{g}_{jk}^{1}:=\{ia; a\in V_{jk}\}$ $(1 \leqq j\leqq k\leqq r)$
, $\mathfrak{n}:=(\sum_{j<k}^{\oplus}\mathfrak{g}^{0}jk)\oplus(\sum_{1\leqq j\leqq j}^{\oplus/2}r9^{1})\oplus(\sum_{j\leqq k}^{\oplus}9_{jk}1)$ . $\mathrm{e}:=\mathrm{L}\mathrm{i}\mathrm{e}(K)$
, Lie $\mathrm{g}$ $\mathfrak{g}=\mathrm{t}\oplus\alpha\oplus \mathfrak{n}$ . $G$
$G=KAN(A:=\exp a, N:=\exp \mathfrak{n})$ . $g\in G$
$g\in\kappa(g)(\exp H(g))N\subset KAN$, $g\in N(\exp l(g))K\subseteq N\mathrm{A}K$
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. $M$ $K$ $A$ , $P$ $P=MAN$ .
$T_{\nu}(\nu\in\alpha^{*})$ $\mathrm{I}\mathrm{n}\mathrm{d}_{P}^{G}(1_{M}\otimes e^{-i\nu \mathrm{l}\mathrm{g}}\mathrm{O}\mathrm{o}\otimes 1_{N})$ ,
$L^{2}(K/M)$ :
(4.12) $T_{\nu}(g)f(kM)=e^{()(H(k}i\nu-\rho g^{-1}))f(\hslash(g^{-}k1)M)$ $(g\in G, k\in K)$ .
$\rho(H):=\frac{1}{2}\mathrm{t}\mathrm{r}\mathrm{a}\mathrm{d}(H)|_{\mathfrak{n}}(H\in a)$. $T_{\nu}(\mathrm{t}^{\ovalbox{\tt\small REJECT}}\in a^{*})$
. $\mathfrak{n}$ Weyl chamber $\alpha^{+}$ , $a_{+}^{*}$ Weyl chamber
. Helgason Riemann Fourier [41]
(4.13) $L^{2}(G/K) \cong\int_{a_{+}}^{\bigoplus_{*}}\text{ }\nu\frac{d_{l^{\text{ }}}{|c(\iota \text{ })|^{2}}}$ ($P\mathrm{i}_{\nu}:=L2(K/M)$ for all $l\text{ }\in a^{*}$).
$c(\nu)$ Harish-Chandra $c$ . (cf. [40],
[26] $)$ . $K/M$ 1 1 , (4.13) $G$
$\Psi$ :
$\Psi f(\nu):=\int_{G}f(g)T_{\nu}(\mathit{9})1dg\in L^{2}(K/M)$ $(f\in c_{C}\infty(G/K))$ .
$A(gK, kM):=$ -H(g-l , (4.12)
$\Psi f(\nu)(b)=\int_{G/K}f(x)e(-i\iota \text{ }+\rho)(A(x,b))dx=:\tilde{f}(\nu, b)$ $(b\in K/M)$
, $f$ $f$ Helgason-Fourier [41, p. 223].
Bruhat , $T_{\nu}(\nu\in\alpha_{+}^{*})$ .
$G$ $L^{2}(G/K.)$ quasi-regular 3 $\pi$
:
$\pi\cong\int_{a_{+}^{*}}^{\oplus}T_{\nu}\frac{d\nu}{|c(\mathcal{U})|^{2}}$.
4.15. Berezin Fourier . $G$ Haar $dg$ , $D$
$G$ $d\mu$ (cf. (4.6))
$\int_{G}f(g\cdot \mathrm{e})dg=\mathit{1}_{D}f(Z)d\mu(_{Z})$ $(\forall f\in L^{1}(D, d\mu))$
. $H_{\lambda}^{2}(D)$ Berezin $d\mu_{0}(z)=\kappa\lambda(Z, Z)d\mu\lambda$
, (4.6), (4.7), (4.9) , $d\mu_{0}=c_{\lambda\mu}d$ . ,
$I_{\lambda}f(gK):=c_{\lambda}^{1}/2f(g\cdot \mathrm{e})$ Berezin $B_{\lambda}$ $L^{2}(D, d\mu 0)$ $L^{2}(G/K)$
$\text{ _{}-}-$ . $B_{\lambda\lambda}^{G/1}K:=I_{\lambda}B_{\lambda}I^{-}$ $L^{2}(G/K)$ Berezin $B_{\lambda}^{G/K}$
.
$B_{\lambda}^{G/K}f(gK)=c \lambda\int_{G}a_{\lambda}(h^{-1}g)f(hK)dh$ $(f\in L^{2}(G/K))$ .
3 1 $\rho$ , $\rho$
.
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Helgason [41, p. 225 (9)] , $B_{\lambda}^{G/K}f=c_{\lambda}f\cross a_{\lambda}$
. [41, Lemma III.1.4]
$(B_{\lambda^{/K\sim}}^{G}f)(\nu, b)=c\lambda$ . $(a\lambda)^{\wedge}(\nu)\tilde{f}(_{U,b)}$ .
$(a_{\lambda})^{-}(U)$ $K$
$a_{\lambda}$ Fourier .
$\nu\in a^{*}$ , $\phi_{\nu}(g):=(T_{-\nu}(g)1|1)$ Harish-Chandra
$(a_{\lambda})^{\wedge}(_{\mathcal{U})}:= \int_{G}a_{\lambda}(g)\phi-\nu(g)dg$ $(_{\mathcal{U}\in\alpha^{*}})$ .
$b_{\lambda}(\nu):=c_{\lambda}\cdot(a_{\lambda})^{\wedge}(\nu)$
$B_{\lambda}^{G/K} \cong\int_{a_{+}^{*}}^{\oplus}b_{\lambda(}\mathcal{U})\frac{d\nu}{|C(\mathcal{U})|2}$ .
$L^{2}(G/K)$ (4.13) Berezin $B_{\lambda}^{G/k}$ .
$(a_{\lambda})^{\wedge}$ .







$\mathfrak{n}_{D}:=(\sum_{1}^{\oplus}\leqq j\leqq r\mathrm{g}^{1}j/2)\oplus(\sum_{j}^{\oplus}\leqq k\mathfrak{g}_{jk}^{1)}$ ,
, $z^{0}:=a\oplus \mathfrak{n}^{0}$ , $s:=a\oplus \mathfrak{n}=\mathit{5}^{0}\oplus \mathfrak{n}_{D}$ . $S^{0}:=\exp_{\mathcal{B}^{0}}$
$\Omega$ , $S:=\exp_{5}$ $D$ . $\alpha\in\alpha_{\mathbb{C}}^{*}$
, $A$ 1 \xi $\xi_{\alpha}(\exp H):=e^{\alpha}(H)(H\in a)$ , $N$ trivial
\xi $S$ 1 . $D$ $\xi_{\alpha}^{D}$ :
$\xi_{\alpha}^{D}(s\cdot \mathrm{e}):=\xi_{\alpha}(s)(S\in S)$ . $\phi_{\nu}^{D}(S\cdot \mathrm{e})=\phi \mathcal{U}(S)$ .
(4.14) $\phi_{\nu}^{D}(z)=\int_{K}\xi_{i_{U+}\rho}^{D}(k\cdot z)dk$ $(z\in D)$ .
$a$ $e_{1}\square e_{1},$
$\ldots,$ er $\coprod er$ $a^{*}$ $\alpha_{1},$ $\ldots,$ ($y_{r}$ .
$\alpha_{1},$ . . $,$
$,$
$\alpha_{r}$ , $\alpha^{*}$ $\mathbb{R}^{r}$ , $\mathbb{C}^{r}$ – . $\triangle_{\mathrm{s}}$ (4.5)
principal minors , $S$ $s$ $s=nS_{0}(n\in N_{D}:=\exp \mathfrak{n}_{D}, s_{0}\in S^{0})$
(4.15) $\xi_{\mathrm{s}}^{D}(s\cdot \mathrm{e})=\xi \mathrm{S}(S)=\xi_{\mathrm{s}}(_{6^{7}0})=\triangle(\mathrm{s}s_{0}e)$ .
$\xi_{\mathrm{s}}^{D}$ , $N_{D}$ $D$
.
$n(a, b)=\exp(ia+b+2e\square b)\in N_{D}$ $(a\in V, b\in U)$
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, (4.2) $\Phi$
(4.16) $n(a, b) \cdot(u, w)=(u+b, w+ia+\frac{1}{2}\Phi(b, b)+\Phi(u, b))$ $(u\in U, w\in W)$
$N_{D}$ . $z=(u, w)\in D$ , (4.1) , ${\rm Re} w- \frac{1}{2}\Phi(u, u)\in\Omega$
. $s_{0}\in S^{0}$ , $s_{0}e={\rm Re} w- \frac{1}{2}\Phi(u, u)$ . (4.16) ,
$n:=n({\rm Im} w, u)\in N_{D}$ $n \cdot(0, {\rm Re} w-\frac{1}{2}\Phi(u, u))=(u, w)=z$ .
$ns_{0}\cdot \mathrm{e}=z$ . (4.15) ,
(4.17) $\xi_{\mathrm{s}}^{D}(z)--\Delta_{\mathrm{S}}({\rm Re} w-\frac{1}{2}\Phi(u, u))$ .
(4.14) (4.17) , $(a_{\lambda})^{-}$ .
4.17. . $\mathrm{s}=(s_{1}, \ldots, s_{r})\in \mathbb{C}^{r}$ , $\mathrm{s}^{*}:=(s_{r}, \ldots, s_{1})$
. $a^{*}$ $\mathbb{R}^{r}$ – , $a^{*}$ $\iota\ovalbox{\tt\small REJECT},$ $\rho$ $*$. .
4.1 ([44]). $\lambda>p-1$
$(a_{\lambda})^{-}(_{\mathcal{U}})= \frac{\pi^{N}}{\Gamma_{\Omega}(\lambda)^{2}}\mathrm{r}_{\Omega}(-i_{U+}\rho+\lambda-N/\gamma)\Gamma\Omega(i\nu^{*}-\rho^{*}+\lambda)$ $(\nu\in a^{*})$ .
.
42. $\lambda$
$\int_{V}\triangle(e+y\circ y)^{-}\lambda dy=4n-\Gamma\lambda\pi^{n}\frac{\Gamma_{\Omega}(2\lambda-n/r)}{\Gamma_{\Omega}(\lambda)^{2}}$ .
[35, Exercise VII 5] .
4.3. ${\rm Re} s_{j}> \frac{d}{2}(r-j)+b(j=1, \ldots, r)$ , $x\in\Omega$
$\mathit{1}_{U}\triangle_{-\mathrm{s}}(x+\frac{1}{2}\Phi(u, u))dm(u)=(2\pi)rb\frac{\Gamma_{\Omega}(_{\mathrm{S}^{*}}-b\rangle}{\Gamma_{\Omega}(\mathrm{s}^{*})}\triangle_{-}\mathrm{s}+b(x)$ .
[35, Proposition XIV 5.1] .
4.4. ${\rm Re} p_{j}> \frac{d}{2}(j-1),$ ${\rm Re} q_{j}> \frac{d}{2}(r-j)(j=1, \ldots, r)$
$I_{\Omega} \triangle_{\mathrm{P}}-n/r(_{X})\triangle-\mathrm{p}-\mathrm{q}(e+X)dX=\frac{\Gamma_{\Omega}(\mathrm{P})\mathrm{I}^{\neg}\Omega \mathfrak{c}\mathrm{q}^{*})}{\Gamma_{\Omega}(\mathrm{P}^{*}+\mathrm{q}^{*})}$.
:
$\int_{0}^{\infty}\frac{t^{p-1}}{(1+t)^{p+q}}dt=B(p, q)$ $(\mathrm{R}.\mathrm{e}p>0, {\rm Re} q>0)$ .
45 44 $\mathrm{p},$ $\mathrm{q}$ $(p, \ldots,p),$ $(q, \ldots, q)$ [35, Exercise VII 4]
. – [39, Proposition 26] .
( ). 44
[44, Theorem 3.4] . , [3]
( [44] , [3] ). [55]
Riemann .
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46([11], [77], [3], [44]). Berezin $B_{\lambda}$ :
$B_{\lambda} \cong\int_{a_{+}^{*}}\oplus\frac{\Gamma_{\Omega}(-i_{U}+\rho+\lambda-N/r)\Gamma\Omega(i\nu^{*}-\rho^{*}+\lambda)}{\Gamma_{\Omega}(\lambda-N/r)\Gamma_{\Omega}(\lambda)}\frac{d\nu}{|C(U)|^{2}}$.




$D$ $\Leftrightarrow D$ $G$ .
$G:=\mathrm{H}\mathrm{o}1(D)^{\mathrm{o}}$ . ,





42.1. $j$ . Siegel Pjatetskii-Shapiro $j$ 5
, . Lie $z,$ $z$ $J$
$J^{2}=-I$ , $\omega\in\epsilon^{*}$ (1), (2) , 3 $(5, J, \omega)$
5 $j$ :
(1) $J$ (Nijenhuis tensor $\equiv 0$).
$[Jx, Jy]=[x, y]+J[]x,$ $y]+J[X, Jy]$ $(x, y\in 5)$ .
(2) $\langle x|y\rangle_{\omega}:=\langle[Jx, y], \omega\rangle$ 5 $J$ .
$\omega$ admissible . [73] , $j$ $\mathcal{B}$
([70], [72] ). Lie 5 $\mathfrak{n}:=[5,5]$ ,
$\langle\cdot|\cdot\rangle_{\omega}$ $\mathfrak{n}$ $\alpha$ . $\mathfrak{s}=\alpha+\mathfrak{n}$. $a$
, $\mathrm{a}\mathrm{d}(a)$ $\epsilon$ . $\alpha\in a^{*}$
$\mathfrak{n}_{\alpha}:=$ { $x\in \mathfrak{n}$ ; $[h,$ $x]=\langle h,$ $\alpha\rangle x$ for all $h\in\alpha$}
. $\mathfrak{n}_{\alpha}\neq\{0\}$ $J\mathfrak{n}_{\alpha}\subset\alpha$ $\alpha\in a^{*}$ $\alpha_{1},$ $\ldots,$ $\alpha_{r}$
. $\dim\alpha=r$ , $\mathrm{d}\mathrm{i}\mathrm{r}\mathrm{n}\mathfrak{n}_{\alpha}=1k$ . $\alpha_{1},$ $\ldots,$ $\alpha_{r}$
, $\mathfrak{n}_{\alpha}\neq\{0\}$ $\alpha$ ( $j$ $s$ )
( ) :
$\frac{1}{2}(\alpha_{m}+\alpha_{k})$ $(1\leqq k<m\leqq r)$ , $\frac{1}{2}(\alpha_{m}-\alpha_{k})$ $(1\leqq k<m\leqq r)$ ,
$\frac{1}{2}\alpha_{k}$ $(1\leqq k\leqq r)$ , $\alpha_{k}$ $(1\leqq k\leqq r)$ .
4 [84] Poisson-Szeg\"o , .
5Lie $j$ $j$ . Pjatetskii-Shapiro
. $J$ , Jordan ,
$J$ (cf. $\mathrm{M}\mathrm{R}93\mathrm{k}$ 32073).
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$\alpha,$
$\beta$ ]- }, , $\mathfrak{n}_{\alpha}\perp \mathfrak{n}_{\beta}$ . [22, p. 406]
, admissible $\omega$ $\alpha$ $\mathfrak{n}$ ,
.
$\mathit{5}(0):=\alpha\oplus\sum m>k\mathfrak{n}(\alpha m-\alpha_{k})/2$
, $z(1/2):= \sum_{i=1}^{r}\mathfrak{n}_{\alpha}i/2$ ,
$z(1):= \sum_{=i1}\mathfrak{n}_{\alpha}\oplus\sum rim>k\mathfrak{n}(\alpha_{m}+\alpha k)/2$
, $\mathcal{B}(i)=\{0\}(i>1)$ , $[z(i), \mathit{5}(j)]\subset\epsilon(i+j)$ .
(4.18) $J\mathfrak{n}_{(\alpha_{m}-\alpha_{k})}/2=\mathfrak{n}_{(\alpha_{m}+\alpha)/2}k$ $(m>k)$ , $J\mathfrak{n}\alpha_{i}/2=\mathfrak{n}\alpha i/2$ $(1 \leqq i\leqq r)$
. , $J\epsilon(0)=\mathit{5}(1),$ $J\epsilon(1/2)=\epsilon(1/2)$ . $\alpha_{k}(JE_{i})=\delta_{ki}$
$E_{i}\in \mathfrak{n}_{\alpha_{i}}$ , $H_{i}:=JE_{i}\in a$ ,
(4.19) $H:=H_{1}+\cdots+H_{r}$ , $E:=E_{1}+\cdots+E_{r}$
. :









$\cdot d_{j}:=1+\frac{1}{2}(p_{j}+q_{j})$ $(1\leqq j\leqq r)$ .
422. $j$ Siegel . $j$ $(\epsilon, J, \omega)$ , $\epsilon$ Lie
Lie $S:=\exp_{5}$ . 42.1 $z(0)$
$\ovalbox{\tt\small REJECT}$ Lie , $S(\mathrm{O}):=\exp_{B}(\mathrm{o})$ . $S(\mathrm{O})$
$V:=ff(1)$ adjoint . (4.19) $E\in V$ $S(\mathrm{O})$ $\Omega$
: $\Omega:=s(\mathrm{O})E$ . $\Omega$ $V$ , $S(\mathrm{O})$ .
(4.18) , 5(1/2) $-J\text{ _{ } ^{}6}$. . $U$ .
$-J$ $\mathfrak{n}_{\alpha_{i}/2}$ $U_{i}$ . $W:=V_{\mathbb{C}}$ .
(4.21) $\Phi(u, u’):=\frac{1}{2}([Ju, u’]-i[u, u’])$ $(u, u’\in g(1/2))$
$U\mathrm{x}Uarrow W$ Hermitian $\Omega$-positive .
$V,$ $W,$ $U,$ $\Omega,$ $\Phi$ Siegel $D$ (4.1) .
Lie $\mathfrak{n}_{D}:=g(1)+\mathit{5}(1/2)$ . $\mathfrak{n}_{D}$ 2-step Lie
. Lie $N_{D}:=\exp \mathfrak{n}_{D}$ . $N_{D}$
6 . [75, III 6] [78, Lecture 3] $\Phi$ 1
, 2 , 41
.
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$n(a, b)(a\in z(1), b\in z(1/2))$ , Campbell-Hausdorff ,
(4.21) $\Phi$
$n(a, b)n(a^{;}, b’)=n(a+a’-2{\rm Im}\Phi(b, b’),$ $b+b’)$
. $N_{D}$ $D$ (4.16) . $\mathrm{e}:=(0, E)\in D$ . $S(\mathrm{O})$
$\Omega$ , $S$ $D$ , $z=(u, w)\in D$
, 4.16 , $s_{0}\in S(\mathrm{O})$ $s_{0}E={\rm Re} w- \frac{1}{2}\Phi(u, u)$
– , $n:=n({\rm Im} w, u)\in N_{D}$ $z=nS_{0}\cdot \mathrm{e}$ .
$\mathrm{s}=$ $(s_{1}, \ldots , s_{r})\in \mathbb{C}^{r}$ ,
$\xi_{\mathrm{s}}(\exp\sum tkHk)k=\exp(\sum_{k}s_{k}tk)$
$(t_{1}, \ldots, t_{r}\in \mathbb{R})$
, $\xi_{\mathrm{s}}$ $A:=\exp a$ 1 . -
$\mathfrak{n}0:=\sum_{m>k}\mathfrak{n}(\alpha_{m^{-\alpha)/2}}k$
, $\mathfrak{n}_{0}$ $z(0)$ Lie , $\mathfrak{n}=\mathfrak{n}_{0}+\mathfrak{n}_{D}$ . No $:=\exp \mathfrak{n}_{0}$ ,
$N:=\exp \mathfrak{n}$ $\mathfrak{n}_{0},$ $\mathfrak{n}$ $S$ . $S,$ $S(\mathrm{O})$
$S=N\rangle\triangleleft A=ND\aleph S(\mathrm{o}),$ $S(\mathrm{O})=N0\lambda A$ . , $N$ trivial ,
$\xi_{\mathrm{s}}$ $S$ 1 .
$\triangle_{\mathrm{s}}(hE):=\xi_{\mathrm{s}}(h)$ $(h\in S(\mathrm{O}))$
$\Omega$ $\triangle_{\mathrm{s}}$ . ,
$\triangle_{\mathrm{s}}(hX)=\xi_{\mathrm{s}}(h)\triangle(\mathrm{S}X)$ $(h\in S(\mathrm{O}), x\in\Omega)$
. $\triangle_{\mathrm{s}}$ $-$ “ $\Omega+iV$ (cf. [43, Corollary
25]).
47. (4.20) $d_{j}$ $\mathrm{d}:=(d_{1}, \ldots, d_{r})$ ,
$\det \mathrm{A}\mathrm{d}_{s}(1)(h)=\xi_{\mathrm{d}}(h,)$ $(h\in S(\mathrm{O}))$ .
4.2.3. Bergman . Siegel $D$ Bergman .
$D$ Bergman . $Z:=U\oplus W$
Haar 7 $dm$ . $D$ , $dm$ 2
Hilbert $H^{2}(D)$ Bergman . $H^{2}(D)$
Bergman , $\hslash(Z1, Z2)$ . Bergman
[75, Lemma II 6.1] :
$\kappa(Z_{1}, Z_{2})=\kappa(g\cdot Z_{1,g\cdot)\mathrm{e}\mathrm{t}}z2\mathrm{d}g’(Z1)\overline{\det \mathit{9}’(z_{2})}$ $(g\in G:=\mathrm{H}\mathrm{o}1(D), z_{1}, z_{2}\in D)$ .
$S$ $D$ , 422 , 47
$\kappa(Z_{1}, Z_{2})=C\cdot\triangle-2\mathrm{d}-\mathrm{b}(w_{1}+w_{2}-\Phi(*u1, u_{2}))$ $(_{Z_{j}=}(u_{j’ j}w)\in D)$ .
7 Bergman $Z$ Lebesgue ,
.
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$C:=\kappa(\mathrm{e}, \mathrm{e})\triangle_{2}\mathrm{d}+\mathrm{b}(2E)^{-}1>0(\mathrm{e}=(0, E))$ , $\mathrm{b}$ (4.20) $b_{j}$
$\mathrm{b}:=(b_{1}, \ldots, b_{r})$ .
$\eta:=\triangle_{-2\mathrm{d}\mathrm{b}}-$ $V=g(1)$ $\langle v_{1}|v_{2}\rangle_{\eta}$ :
(4.22) $\langle v_{1}|v_{2}\rangle_{\eta}:=D_{v_{1}}D_{v_{2}}\log\eta(x)|_{x=E}$ .
$D_{v}$ $v$ :
$D_{v}f(_{X}):= \frac{d}{dt}f(x+tv)|_{t=0}$ .
$\langle v_{1}|v_{2}\rangle_{\eta}=\langle[Jv_{1}, v_{2}], E_{2\mathrm{d}+\mathrm{b}}^{*}\rangle$ . $W=V_{\mathbb{C}}$
$\langle\cdot|\cdot\rangle_{\eta}$ . $W$ $(w_{1}|w_{2})_{\eta}:=\langle w_{1}|w_{2}^{*}\rangle_{\eta}$ Hermite
. - $U$ $(u_{\mathrm{J}}|u_{2})_{\eta}:=\langle\Phi(u_{12}, u)|E\rangle_{\eta}$ Hermite .
$W,$ $U$ $dm(w),$ $dm(u)$ . $D$ $G$
$d\mu$
(4.23) $d\mu(u, w):=\triangle_{-2\mathrm{d}-\mathrm{b}}(w+w^{*}-\Phi(u, u))dm(u)dm(w)$ .
$\lambda_{0}:=\max_{1\leqq k\leqq r}\frac{b_{k}+d_{k}+p_{k}/2}{b_{k}+2d_{k}}$
(4.20) $0<\lambda_{0}<1$ . $\lambda>\lambda_{0}$ 8 $\lambda$ , $D$
(4.24) $d\mu_{\lambda}(u, w):=c_{\lambda}\cdot\triangle_{2}\mathrm{d}+\mathrm{b}(w+w-*\Phi(u, u))^{\lambda 1}-d\mu(u, w)$
, d 2 $D$ Hilbert $H_{\lambda}^{2}(D)$
. $c_{\lambda}$ ( ) , $H_{\lambda}^{2}(D)$ $\kappa_{\lambda}’$
(4.25) $\kappa_{\lambda}(z_{1}, z_{2}):=\triangle_{-2}\mathrm{d}-\mathrm{b}(w_{1}+w_{2}-*\Phi(u_{1}, u2))\lambda$
.
424. Cayley $\eta=\triangle_{-2\mathrm{d}-\mathrm{b}}$ $I$ : $\Omegaarrow V^{*}$
(4.26) $\langle v, I(x)\rangle:=-D_{v}\log\eta(x)$ $(x\in\Omega, v\in V)$
. $I$ $\Omega+iV$ $W^{*}$ . 423 ,
$I$ . $I$ 48
: $E_{1}^{*},$ $\ldots,$ $E_{r}^{*}\in V^{*}$
$\langle_{j=1}\sum^{\mathrm{r}}xjEj+\sum_{m>k}xmk,$ $E_{i}^{*}\rangle=x_{i}$ $(x_{j}\in \mathbb{R}, X_{mk}\in \mathit{5}_{(\alpha_{m}+\alpha_{k}})/2)$
, $W^{*}$ . $\mathrm{s}=(s_{1}, \ldots, s_{r})\in \mathbb{C}^{r}$ ,
$\alpha_{\mathrm{S}}:=s_{1}\alpha_{1^{+\cdots+s\alpha\in\alpha_{\mathbb{C}}}}rr*$ , $E_{\mathrm{s}}^{*}:=s_{1}E_{1}*S_{r}+\cdots+E_{r}*W\in*$
.
8 $H_{\lambda}^{2}(D)$ non-vanishing .
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48 (1) $I(E)=E_{2\mathrm{d}}^{*}+\mathrm{b}$ .
(2) $I$ $S(\mathrm{O})$ : $I(hx)=h\cdot I(X):=I(X)\circ h-1(h\in S(\mathrm{O}))$ .
(3) $x\in\Omega$ $I(x)\in\Omega^{*}$ ( $\Omega$ ).
(4) $D_{v}\eta(X)=-\eta(x)\langle v, I(X)\rangle$ ( (4.26) ).
[29, Satz 33] , $I$ $Warrow W^{*}$ .




. $C(E)=0$ . $U\dagger$ $U$
$C(z):=2I(w+E)\circ\Phi(u, \cdot)\oplus C(w)\in U^{\dagger}\oplus W^{*}$ $(z=(u, w)\in D)$ .
$z=(u, w)\in D$ , $w\in\Omega+iV$ . $C$
$U\oplus Warrow U\dagger\oplus W^{*}$ .
$E_{2\mathrm{d}+\mathrm{b}}^{*}$ $W$ , $\Omega$ $\eta$
, $C(z)$ [68] Penney Harish-Chandra
Cayley . Penney –
, $C(D)$ (
). $D$ ( ) Dorfmeister [27] Cayley
– (cf. 423). $D$ , $C(D)$
Harish-Chandra – .
4.2.5. Berezin . 4.2.3 Bergman $H_{\lambda}^{2}(D)$
Berezin $B_{\lambda}$ , $\mathrm{A}_{\lambda}$ . (4.25) $\kappa_{\lambda}$ $A_{\lambda}$
$\langle$ (4.10) , $G=\mathrm{H}\mathrm{o}1(D)$ (4.11) . Berezin
$d\mu_{0}=\kappa(z, Z)d\mu\lambda$ , (4.23), (4.24), (4.25) , $d\mu_{0}=c_{\lambda\mu}d$
. $S$ Haar $ds$
$\int_{S}f(s\cdot \mathrm{e})ds=\int_{D}f(z)d\mu(Z)$ $(\forall f\in L^{1}(D, d\mu))$
. , $I_{\lambda}f(s):=C_{\lambda}^{1}f_{(\cdot)}/2/s\mathrm{e}(s\in S)$ Berezin $B_{\lambda}$
$L^{2}(D, d_{l}x\mathrm{o})$ $L^{2}(S, d_{S})$ . $B_{\lambda\lambda}^{s_{:=I_{\lambda}}1}B_{\lambda}I^{-}$
$L^{2}(S, d_{S})$ Berezin $B_{\lambda}^{S}$ . $S$ $a_{\lambda}$
$a_{\lambda}(s):=A\lambda(_{S\cdot \mathrm{e},\mathrm{e})}.$ $(s\in S)$
, , $B_{\lambda}^{S}$ $S$ :
$B_{\lambda}^{S}f(s)=c_{\lambda} \int_{S}a_{\lambda}(h^{-}1S)f(h)dh=C_{\lambda}f*a\lambda(s)$ .
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426. Laplace-Beltrami . $j$ $\mathfrak{s}$ $\langle$ =|. $\rangle$
. Lie $S$ Riemann , $S$
Laplace-Beltrami L . L .
: $X\in\epsilon$ , $f\in C^{\infty}(S)$
$Xf(s):= \frac{d}{dt}f(\exp(-tX)_{S})|_{t=0}$ , $\overline{X}f(s):=\frac{d}{dt}f(s(\exp tX))|_{t=0}$ .
5 $U(\epsilon)$ . – Lie
(cf. [69, Proposition 22]) , $S$ .
49. $\Psi\in g$ $\mathrm{t}\mathrm{r}\mathrm{a}\mathrm{d}(X)=\langle X|\Psi\rangle_{\omega}(\forall X\in z)$ ,
$\mathcal{L}$ $=-\overline{\Lambda}+\overline{\Psi}$ .







$\Psi$ , (4.20) , $\omega_{k}:=\langle E_{k}, \omega\rangle$ .
$\omega_{k}=\langle[JE_{k}, Ek], \omega\rangle=||E_{k}||^{2}\omega=||H_{k}||_{\omega}^{2}>0$
.
4..1 $0$ . $\Psi$
.
$= \sum_{k=1}\omega_{k}^{-1}(Pk\mathrm{r}+b_{k}+1)H_{k}\in a$.
411. $B_{\lambda}^{S}$ L $\Leftarrow\Rightarrow(-\overline{\Lambda}+\overline{\Psi})a_{\lambda}=(-\Lambda+\Psi)a_{\lambda}$ .
$\check{f}(s):=f(s-1)(s\in S)$ , , $X\in\dot{U}(\mathcal{B})$
$(\overline{X}\check{f})(S)=(Xf)(s^{-1})$ . - (4.10) (4.11) $A_{\lambda}$ $S$
, $a_{\lambda}(s-1)=a_{\lambda}(s)$ . 4.11
4.12. $B_{\lambda}^{S}$ L $\Leftrightarrow(-\Lambda+\Psi)a_{\lambda}(S)=(-\Lambda+\Psi)a_{\lambda}(s^{-})1(\forall s\in S)$ .
427. Berezin Cayley . 4.12 , (A $-\Psi$ ) $a_{\lambda}(s)$ .
$W^{*}$ $||\cdot||_{\omega}$ $U\dagger$ ( $||\cdot||_{\omega}$ ) Hilbert-Schmidt
9. , $\langle$ . |. $\rangle$ $V$ $\{v_{j}\}_{j=\mathrm{i}}^{n}$
, $W=V_{\mathbb{C}}$ Hermite $(w_{1}|w_{2})_{\omega}:=\langle w_{1}|w_{2}^{*}\rangle_{\omega}$
, $\varphi\in W^{*}$
$|| \varphi||^{2}\omega:=\sum_{j=1}^{n}|\langle v_{j}, \varphi.\rangle|2$
. $\{v_{j}\}$ . - , $U$ Hermite
$(u|u’)_{\omega}:=2\langle\Phi(u, u’), \omega\rangle=\langle[Ju, u’], \omega\rangle-i\langle[u, u’], \omega\rangle$
9 $W,$ $U$ $W,$ $U$ – , ,
. – (4.29) – (cf. 424).
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. ${\rm Re}(u|u’)_{\omega}=\langle u|u’\rangle_{\omega}$ . Hermite
$\{u_{k}\}_{k=1}^{m}$ , $F\in U\dagger$
$||F||_{\omega}^{2}:= \sum_{=k1}m|\langle uk, F\rangle|^{2}$
. $U\dagger\perp W^{*}$ $||\cdot||_{\omega}$ $U^{\uparrow}\oplus W^{*}$ .
4.13. $(\Lambda-\Psi)a_{\lambda}(s)=\lambda a_{\lambda}(S)[\lambda||C(S\cdot \mathrm{e})||^{2}\omega-\langle\Psi, \alpha_{2\mathrm{d}+\mathrm{b}}\rangle]$ .
4.14. $B_{\lambda}^{S}$ $\mathcal{L}_{\omega}$ $\Leftrightarrow||C(s\cdot \mathrm{e})||_{\omega}=||C(s^{-}\cdot \mathrm{e})1||\omega(\forall s\in S)$ .
4.2.8. .
4.15 ([63]). $||C(s\cdot \mathrm{e})||_{\omega}=||C(S^{-1}\cdot \mathrm{e})||_{\omega}$ $s\in S$
, Siegel $D$ , $j$ $\epsilon$ $\langle z|z’\rangle_{\omega}$ Bergman
Hermite
$\partial_{z}\overline{\partial}_{z};\log\kappa(w, w)|_{w=\mathrm{e}}$ ( $\kappa$ es $D\mathit{0}$) Bergman $\text{ }$ )
, Lie Lie Hol $(D)$ Killing
.
4.14 .
4.16 ([64]). Berezin $B_{\lambda}^{S}$ Laplace-Beltrami $\mathcal{L}_{\omega}$
, Siegel $D$ , $\mathcal{L}_{\omega}$ $D$ Bergman
metric .
$D$ Harish-Chandra . $D$ $Z$ (
+) , JTS
Banach , (cf. [75, Chapter II], [50, \S 4]).
$D$ Bergman $\kappa_{D}$ , $Z$ Bergman $(z|z’)_{\mathcal{K}}:=\partial z\overline{\partial}_{z’}\log\kappa(Dw, w)|_{w=0}$
. $\mathrm{G}:=\mathrm{H}\mathrm{o}1(D)^{\mathrm{o}}$ Lie , $\mathrm{O}\in D$ $\mathrm{G}$ $\mathrm{K}$ .
$\mathrm{K}$ $\mathrm{G}$ . H. Cartan – (cf. e.g., [ $78arrow$ ’
Proposition 23]) , $\mathrm{K}$ $D$ ( $Z$ )
, $||z||\hslash:=\sqrt{(z|z)_{\hslash}}$ .
$\mathrm{G}$ KAK (Cartan ) $||g\cdot 0||\kappa=||g^{-1}\cdot 0||_{\kappa}$
$g\in \mathrm{G}$ . 4.15 .
429. . :
(4.27) $||C(s\cdot \mathrm{e})||_{\omega}=||C(S^{-1}\cdot \mathrm{e})||_{\omega}$ $(\forall s\in S)$ .
$j$ $z$ 2 , $i<j$ ,
(4.28) $s=\exp(T)\exp(t_{i}H_{i}+t_{j}H_{j})\in S(\mathrm{O})$ $(t_{i}, t_{j}\in \mathbb{R}, T\in s_{(\alpha_{j}-\alpha)/}2)i$
(4.27) . $C(s\cdot \mathrm{e})$
, $C(s\cdot \mathrm{e})=0\oplus C(SE)$ $C(sE)$





$a,$ $b\in \mathbb{R},$ $\tau\in\epsilon_{()/2}^{*}\alpha_{j}+\alpha i$ :
$a:=8C_{i} \sinh\frac{t_{i}}{2}\cosh\frac{t_{j}}{2}+\omega-1ej(t_{i}-t_{j})/2\frac{c_{j}e^{t/2}i-c_{i}\sinh(ti/2)}{\cosh(t_{i}/2)}||T||_{\omega}2$ ,
$b:=c_{j}(8 \cosh\frac{t_{i}}{2}\sinh\frac{t_{j}}{2}+\omega_{j}-1e|(ti-t_{j})/2|\tau||^{2}\omega)$ ,
$\tau:=4c_{j}e\mathrm{a}\mathrm{d}\langle ti^{-}t_{j}$) $/2*(T)E_{jji}^{*}\circ P$ ( $P_{ji}$ : $Varrow \mathit{5}_{(\alpha_{j}+)}\alpha_{i}/2$ ) .
$||C(sE)||^{2}\omega$ .
4.18. $n_{ji}\neq 0$ , $2d_{i}+b_{i}=2d_{j}+b_{j}$ $\omega_{i}=\omega_{j}$ .
$\Omega$ [5] . , k<l $n_{kl}:=n_{lk}$ ,
$i,$ $j$ , $\{i_{p}\}_{p=0}^{q}(i_{0}=i, i_{q}=j)$ $p$ $n_{i_{p}i_{p+1}}\neq 0$
. $j$ Vinberg $T$ [25, p. 536] .
4.19. 2$d_{i}+b_{i}$ $i$ . $\omega_{i}$ $i$ .
$(i<j)$ $i,$ $j$ – . $z$ 3
, $i<j<k$
$s=\exp(Tkj)\exp(\tau_{ki})\exp(t_{i}H_{i}+t_{j}H_{j}+t_{k}H_{k})\in S(\mathrm{O})$
. $t_{i},$ $t_{j},$ $t_{k}\in \mathbb{R},$ $T_{kj}\in\ovalbox{\tt\small REJECT}_{(\alpha_{k}-\alpha_{j}}$) $/2,$ $\tau_{k}\dot{x}\in \mathcal{B}_{(\alpha_{k^{-}}}\alpha_{i}$ ) $/2$ . $C(sE)$
( ) , $||C(sE)||_{\omega}^{2}$ 4.19
, (4.27)
4.20. $n_{kj}\neq 0$ $n_{ji}=n_{ki}$ .
$n_{kj}=0$ .
$s=\exp(T_{ki}+T_{ji})\exp(t_{i}H_{i}+t_{j}H_{j}+t_{k}H_{k})\in S(0)$
. $t_{i},$ $t_{j},$ $t_{k}\in \mathbb{R},$ $T_{ki}\in S_{(\alpha_{k^{-}}}\alpha_{i}$ ) $/2,$ $T_{ji}\in \mathcal{B}_{(\alpha_{j}-\alpha_{i})}/2$ .
$\mathit{5}_{(\alpha_{k}\alpha)/2}-j=\{0\}=g_{(}\alpha_{k}+\alpha_{j})/2$ . (
), (4.27)
4.21. $n_{kj}=0$ $n_{ji}=0$ $n_{ki}=0$ .
2 420, 421 $\Omega$ , $\Omega$
, $n_{ji}(j>i)$ $j,$ $i$ . (4.20) 419
422. $\epsilon_{(\alpha_{j}+\alpha_{i})}/2=J\mathit{5}(\alpha j-\alpha_{i})/2(j>i)$ – .
$z_{\alpha_{k}/2}(k=1, \ldots\backslash r)/$ – .
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422 [25, Proposition 3] , Siegel $D$ (quasi-symmetric)
. , $j$ Euclidean Jordan
. . (4.22)
$V$ $\langle\cdot|\cdot\rangle_{\eta}$ .
$\langle x_{1}x_{2}|x_{3}\rangle_{\eta}=-\frac{1}{2}D_{x_{1}}D_{x_{2x_{3}}}D(\log\eta)(E)$ $(x_{j}\in V;j=1,2,3)$
, $V$ ( ) . [25] Proposition 3 ,
422 Jordan . $\langle, |\cdot\rangle_{\eta}$ $V$ $V^{*}$
– , $\Omega=\Omega^{*}$ . $\Omega$ , $\langle\cdot|\cdot\rangle_{\eta}$ $V$ trace
( ) . $\langle$ 423 $U$
Hermite $(u_{1}|u_{2})_{\eta}:=\langle\Phi(u1, u2)|E\rangle_{\eta}$ . $w\in W=V_{\mathbb{C}}$
$(\varphi(w)u|u’)_{\eta}=\langle\Phi(u, u’)|w\rangle_{\eta}$ $(u, u’\in U)$
, $\varphi(w)\in \mathrm{E}\mathrm{n}\mathrm{d}(U)$ . [27, Theorem 2.1 (.6)] , $\varphi$ Jordan
$W$ $*$ .
$\{$
$\varphi(w_{1}w_{2})=(\varphi(w_{1})\varphi(w_{2})+\varphi(w_{2})\varphi(w_{1}))/2$ $(w_{1}, w_{2}\in W)$ ,
$\varphi(w^{*})=\varphi(w)^{*}$ $(w\in W)$
.
, $W$ $W^{*}$ $\langle\cdot|\cdot\rangle_{\eta}$ $W$ – , $U$
$U\dagger$ Hermite $(\cdot|\cdot)_{\eta}$ $U$ – . , $f\in W^{*},$ $F\in U\dagger$ ,
$\overline{f}\in W,$ $\ovalbox{\tt\small REJECT}\sim\in U$ :
(4.29) $\langle w, f\rangle=\langle w|\overline{f}\rangle_{\eta}$ $(\forall w\in W)$ , $\langle u, F\rangle=(\overline{F}|u)_{\eta}$ $(\forall u\in U)$ .
Jordan $W=V_{\mathbb{C}}$ , $\Omega+iV$ .
423. (1) $w\in\Omega+iV$
$I(w)^{\sim}=w^{-1}$ , (I $(w+E)\circ\Phi(u,$ $\cdot)$ ) $\sim=\varphi((w+E)^{-1})u(\forall u\in U)$ .




Siegel , Penney Cayley $C(z)$ Dorfmeister
Cayley [27, (2.8)] .
427 $W^{*},$ $U^{\uparrow}$ $||\cdot||_{\omega}$ $W,$ $U$ $||\cdot||_{\eta}$ . ,
$\omega_{i},$ $d_{i},$ $b_{i}$
$i$ , $\omega,$ $d,$ $b$ . $c=2d+b$ .
424. (1) $f\in W^{*}$ , $||f||_{\omega}^{2}= \frac{c}{\omega}||\overline{f}||_{\eta}^{2}$ .
(2) $F\in U\dagger$ , $||F||^{2} \omega\frac{c}{2\omega}=||\overline{F}||_{\eta}^{2}$ .
423 , $z=(u, w)\in D$ ,
(4.30) $||C(z)||_{\omega}^{2}= \frac{c}{\omega}(2||\varphi((w+E)^{-1})u||_{\eta}2+||(w-E)(w+E)^{-1}||_{\eta}^{2})$ .
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$i\neq j$
$g=n(\mathrm{o}, b_{j})n(0, b_{i})\in N_{D}$ $(b_{j}\in \mathfrak{n}_{\alpha_{j/2}}, b_{i}\in \mathfrak{n}_{\alpha_{i/2}})$
(4.27) , (4.30)
425. $i\neq j$ $\varphi(\Phi(b_{i}, b_{j}))b_{i}=0$ $(\forall b_{i}\in \mathfrak{n}_{\alpha_{i}/2}, \forall b_{j}\in \mathfrak{n}_{\alpha_{j}/2})$.
Dorfmeister (cf. [23, Corollary 1]) $\varphi(E_{i})$ $\equiv \mathfrak{n}_{\alpha_{i}/2}$
Siegel $D$ .
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